Effect of time of ovulation on fertilization after intrabursal transfer of spermatozoa (ITS): improvement of a new method for artificial insemination in mice.
The timing of AI in relation to ovulation was examined to improve intrabursal transfer of spermatozoa (ITS) in mice, a new method of AI that involves transfer of spermatozoa into a space near the infundibulum. Two microliters of fresh epididymal B6C3F1 spermatozoa (containing 2 x 10(5) spermatozoa) were inseminated 1, 7, 12, or 17 h after hCG administration. At 1.7 days after ITS, normal cleaving embryos were recovered at rates ranging from 6 to 50% (21.5 +/- 15.8%; mean +/- S.D.), 40-100% (75.2 +/- 20.2%), 33-100% (60.1 +/- 19.3%), and 6-47% (22.7 +/- 13.3%), respectively. The rate obtained by ITS 7h after hCG administration was comparable (P > 0.05) to that (90.5 +/- 6.3%) for embryos obtained after natural mating (control), but rates at all other times were significantly less than control. To examine whether in vivo fertilization rate differs when spermatozoa from various mouse strains are used, B6C3F1 females were inseminated with spermatozoa from ICR, C57BL/6N and C3H/HeN mice 7 h after hCG administration. There were strain differences (P < 0.01 for ICR and B6C3F1 versus C57BL/6N and C3H/HeN) for in vivo fertilization rates (83.9 +/- 10.3%, 75.2 +/- 20.2%, 33.6 +/- 24.5% and 25.6 +/- 16.1% for ICR, B6C3F1, C57BL/6N and C3H/HeN, respectively). Similar rates (72.9 +/- 7.3% and 27.5 +/- 46.2% for ICR and C57BL/6N, respectively) were also obtained when oocytes were inseminated with spermatozoa of the same strain. In addition, females (B6C3F1) inseminated by ITS of fresh B6C3F1 spermatozoa 7 h after hCG administration yielded normal mid-gestational fetuses with an average litter size of 7.0 +/- 4.9, which seemed much higher than the previously reported litter size of 3.2. In conclusion, the timing of AI was considered a key factor affecting in vivo fertilization efficiency.